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[57] ABSTRACT 

A four-way integral switch mechanism allows activa- 
tion of any one of four switches. This mechanism may 
be used to position a cursor on a display in both the 
vertical and horizontal directions where there is a need 
to control four separate switches to properly locate the 
cursor. The switch mechanism includes two switch 
toppers, one of which snaps into and pivots within the 
other along an axis in a first direction. These two switch 
toppers then snap into a base which provides a second 
pivot axis for the second topper which is 90 degrees 
from the first. The base may have guide pin holes for 
positioning it as well as the two switch toppers. A 
spring mechanism engages each of the four lower sur- 
faces of the switch toppers. The switch toppers thereby 
form one integral whole providing control of four 
switches by sliding a finger in the direction that cursor 
movement is desired. Each key has only one degree of 
freedom, that of rotation, which gives the key a firm 
controlled feel. 

6 Claims, 5 Drawing Figures 
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FOUR-WAY KEY SWITCH CONTROT conjunction with the accompanying drawings, in which 

*UUK WAV KM SWITCH CONTROL ],ke reference numerals designate like parts throughout 

MECHANISM the flgures thereofj and in which; 

TECHNICAL FIELD OF THF TNVFNTTnxr < FIG ' 1 illustrates a computer system utilizing the key 

tCHMlCAL MbLD OF THE INVENTION 5 SWItch assembly according to the present invention. 

This invention relates to a key switch assembly and FIG. 2 is an exploded perspective view of the four- 
more particularly to an integral key switch assembly way switch key assembly constructed according to the 
capable of controlling a plurality of separate switches. present invention. 

BACKGROUND OF THE INVENTION in FIG * 3 is a t0p view of the key switch assembly con- 

v . structed according to the present invention. 

In keyboard applications, for example in conjunction FIG. 4 is a sectional view of FIG. 3 taken alone 

with word processor equipment or home and profes- section lines 4 4 

sional computers which use a display there is a need to FIG. 5 is a section view of FIG. 3 taken along section 

control the position of a cursor on the display in both i mes s_ 5t g secilon 

the vertical and horizontal directions. Since there are 15 

four directions (up, down, left and right), there is a DETAILED DESCRIPTION OF THE 

requirement to control four separate switches to prop- INVENTION 

erly locate the cursor where desired. t> r ■ ™^ 

Various prior art switch techniques have been uti- ™™8 "™ to FIG. 1 there is illustrated a key 
lized to accomplish this four-way switching operation. 20 switch ^mbly 10 constructed according to the pres- 
One such method of controlling the switches uses four ^nt mvenUon and included in a computer system 12. 
separate keys of the same type used for other functions Switch assembly 10 is physically positioned in a key- 
on the keyboard and often involves a separation (such as . d housm S 14 w Wch also includes a plurality of 
by the "space bar") between the vertical control additional keys 16. A display 18 is used to view the data 
switches and the horizontal control switches. Also the 25 stored in computer system 12. Computer system 12 may 
vertical up and down controls (as well as the horizontal be a wo , rd processor, home or professional computer or 
left and right controls) are often located side by side otner di S ita l system which utilizes a cursor; however, 
which means the user must specifically look at the key the kev switch assembly may be used in any application 
for the up or down (or left-right) symbol to ensure the where there is a need to activate a plurality of switches, 
correct key is being depressed. 30 such as a plotter, a robot arm, etc. A cursor 20 is illus- 

Another method uses a separate set of keys oriented trated on display 18 and is moved horizontally (left and 
to coincide with the direction each key will move the right) as well as vertically (up and down). The move- 
cursor This is a better system but also involves four ment of cursor 20 is accomplished by an operator apply- 
separate keys and requires lifting of the finger from key ing finger pressure in the appropriate direction to key 
to key. Also, for both of the previous methods the keys 35 switch assembly 10. Switch assembly 10, therefore in 
will "wobble" if tolerances are not tightly controlled. the preferred embodiment is a four-way switch key 
SUMMARY OF THE INVENTION capable of actuating a plurality of electrical switches 
... 98-104 (shown in FIGS. 2, 4 and 5. 

tion a cursor on a display in both the vertical and hori- foS^d££ g 

zontal directions where there is a need to control four ^T? ^ U * S # 10 „ . .„ „ t . 

separate switches to properly locate the cursor. 45 fll , a *T *0PPer » 15 illustrated which controls 

The switch mechanism comprises a first switch top- ^ nght ^^ ( ^ n S? ntal -' hown m dotted 
per for controlling the motion of the cursor along a first ™? tf.™^ OTC. 1). Topper 22 has an opening 
axis and a second switch topper for controlling the ein whlch dlvldes t0 PP er 22 in t° two portions 26 
movement of the cursor along a second axis 90 degrees ^ Portlon 26 of ^PPer 22 moves the cursor 20 to 
from the first axis. In the preferred embodiment, the 50 the left while P ortion 28 when depressed by an operator 
second switch topper is designed to snap into and to be mov . es cursor 20 to the ri S ht - The "PP^ surface 30 of 
pivotable within the first switch topper along a vertical P ortion 26 ha s a raised portion 32 while the upper sur- 
axis. The two switch toppers are then snapped into a face 34has a raised portion 36. These raised portions 32 
base which provides a horizontal pivot axis. The base and 36 are for ^ding an operator in depressing the top- 
includes a plurality of guide pin holes for positioning it 55 P er *° the left or t0 tne ri S nt The lower surface 38 of 
and the switch toppers within a switch assembly hous- portion 28 includes a protuberance 40 which is used in 
ing. A spring mechanism is positioned between the base depressing an electrical switch 100. In a similar manner, 
and the switch assembly housing and engages each of the lower surface 42 of portion 26 of topper 22 includes . 
the four lower surfaces of the switch toppers. Electrical another protuberance 44, also utilized for depressing an 
switches are positioned below apertures located in the 60 electrical switch 104 which moves the cursor to the left, 
switch assembly housing and are operable when acti- A first pivot element 46 is positioned underneath the 
vated to cause the cursor to move in a selected direc- lower surfaces 38 and 42 of topper 22 and is held in 
tl0n * Place by support member 48. A second pivot element 47 

BRIEF DESCRIPTION OF THE DRAWINGS * p ° sitioned un derneath first pivot element 46. In a 

65 preferred embodiment, first and second pivot elements 

Other objects and features of the invention will be- 46 and 47 are positioned at 90 degrees with respect to 

come more readily understood from the following de- one another and are each generally circular in construc- 

tailed description and appended claims when read in tion. 
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A second switch topper SO controls the vertical mo- FIGS. 3-S illustrate the key switch assembly 10 cou- 

tion (up-down and shown in dotted lines in FIG. 1) of pled together. As can be seen from FIG. 3, switch as- 

cursor 20. Topper SO has an upper surface 52 having sembly 10 is an integral unit which allows an operator 

raised portions 54 and I 56. The lower surface 58 has a without removing his finger from the key to move the 

protuberance 60 and 62 which when depressed, acti- 5 cursor in all four directions up, down, left and right. In 

vates switches 98 and 102 which raises or lowers the other words, the operator does not have to search for 

cursor 20 on display 18. Located generally in the center the pr0 per key but can operate the cursor strictly by 

portion of the lower surface 58 is a pivot assembly 64, feel utilizing essentially ^ k swjtch J, y g 

II h! 1 " ™ P referre ^'nbodiment, .s a pivot snap moving his flnger t0 the / urface 26 f JJJ £ 

™ £ V - J^T, aSSemb ' ym 8 th .e first and second top- 10 toppcr S 2 2 will rotate about pivot axis 47, push £ protui 

pers 22 and 50, topper 50 is positioned into ODenins 24 uJT a a - * o rt . \ * piuiu 

and the pivot assembly 64 eLircLldfnap's around * Z^S?™ 8 ° TT 'J* ^ ° f 

first pivot element 46. This arrangement and I coopera- T 104 thereby activating such switch and moving 

tion between topper SO and 22 alC topper SOtoH ±& ° n j" Splay 18 ^e left; protuberance 44 

tate or move in a fiat direction around plot element 15 lu^^Sl "T* * ^ Hke T"' 

4$ * when an operator applies pressure to the upper surface 

The third element of key switch assembly 10 is the 5 ? ° f , t0 ? pe 5 50 ^JPl 3 * nd S) ' ! opper 50 wil1 rotate 

base 66 which is a generally flat member having an ?° ut ?W T *™ by m ° Vmg P rotuberan ce 60 

alignment element, such as guide holes 68 therein down i w A a f d spnng arm 74 and actuate electrical 

These guide holes 68 are used in the positioning of the 20 swltch 98 whlch causes cursor 20 ™ display 18 to move 

key switch assembly 10 in keyboard housing 14 (FIG. up ^f r ' , . , 

1). Located in the central portion of base 66 is a pivot . The four - wav kev swltch control mechanism accord- 
assembly 70 which (like assembly 64) in the preferred mg t0 the P resent invention is made from two switch 
embodiment is a pivot snap assembly. In assembling the t0 PP ers » one of which snaps into and pivots within the 
key switch assembly 10, topper 22 is positioned into 25 oth . er ' These two t0 PP ers th en snap into a base element 
base 66 by having the pivot assembly 70 encircle second wmch P rovides a P ivot a ^s 90 degrees from the first 
pivot element 47. In the preferred embodiment, pivot ^ 1S ' In this manner > two topper assemblies form one 
element 47 snaps into pivot assembly 70. In this manner, integral whole which provides control of four switches 
topper 22 is allowed to rotate or pivot about pivot ele- by slidin S the finger in the direction that cursor move- 
ment 47 which thereby allows rotation in one direction 30 ment is desired - Each key has but one degree of free- 
to position cursor 20 either in the left or right direction. dom » that of rotation, which gives the keys a firm con- 
In the preferred embodiment, the base member 66 there- trolled feel. This provides technical advantages such as. 
for provides a pivot axis which is 90 degrees spaced for example, because of the snap-together feature and 
from the pivot assembly 64. because of the single axis of rotation. The spring mecha- 
A spring means 72 has four spring arms 74, 76, 78 and 35 ^ sm * S ood tactile feedback to the operator and good 
80 which engage protuberances 60, 40, 62 and 44, re- feei of tne ke Y switch gives a quality performance to the 
spectively. This can be seen more clearly in FIGS. 4 operator which is very important in a digital system 
and 5. By having spring arms 74-80 apply upward pres- since tne cursor control is a primary point of interaction 
sure to toppers 22 and 50, the switch toppers are urged between the operator and the computer system, 
into contacting relationship so that a tight fit is main- 40 Although the present invention has been shown and 
tained between switch toppers 22 and 50 to thus provide illustrated in terms of a specific apparatus, it will be 
a tactile feel to the switch which is more pleasing to the apparent that changes or modifications can be made 
operator. Spring means 72 also includes alignment or without departing from the spirit and scope of the in- 
guide means 82 for properly aligning spring means 72 in vention as defined by the appended claims, 
the keyboard housing 14. The feel of the switch can be 45 w "at is claimed is: 
adjusted by changing the thickness of the spring, or the 1- A four-way switch comprising: 
type of spring metal used or the shape of the arms. a switch key having: 

Typical metals which can be used for the spring means a first switch topper having an upper and lower sur- 

72 are stainless steel or beryllium copper, by way of face and an opening centrally located therein, said 

example. Spring means 72 is positioned between base 50 first switch topper also having a first and second 

means 66 and switch assembly housing 84. pivot element positioned underneath said lower 

Switch assembly housing 84 is a part of the keyboard surface, said first and second pivot elements 

housing 14 and is the receptacle for the spring means 72, mounted at 90* to one another; 

base means 66 and toppers 22 and 50. Switch assembly a second switch topper having an upper and lower 

housing 84 is comprised of a central portion 86 which 55 surface adapted to be positioned in the opening of 

provides the support for the toppers 22 and 50, base said first switch topper so that the upper surfaces of 

means 66 and spring means 72. An alignment means 88, said first and and second switch toppers are sub- 

wnicn in the preferred embodiment are guide pins, stantially flush with one another, said second 

aligns the spring means 72 by aligning the guide means switch topper having a pivot assembly on its lower 

82 with guide pins 88 The guide holes 68 in base 66 are 60 surface adapted to engage said first pivot element 

Positioned over and fit onto guide pins 88. Through the in said first switch topper to thereby pivotably 

use of ultrasonic welding, spring 72 and base 66 are secure said second switch topper to said first 

Titt t0 H ™ Ch aSSCmbly " 0USinS 84 ' Switch t0pper to a,low ™~ of said second 

fu£ M « a I « 80 P? SIt L oned over a P er * swi tch topper along a first axis only, and 

ures 92, 94, 96 and 98, respectively. Beneath each of 65 base means having a pivot assembly thereon adaoted 

JfZ « a H deCtriCaI SWhCheS 98 ' 10 °' 102 and 10 en ^ e said second pivot el ^ment on saS f rsl 

left «^3v ,hC CUrS ° r t0 m ° Ve UP ' nght ' d ° Wn SWitCh t0pper t0 ^ Pivotably secure said £ 

P C *' swil ch topper to said base to allow movement of 
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said first switch topper along a second axis which is 

90* from said first axis; 
protuberances located on the bottom surfaces of said 

first and second switch toppers at the terminal ends 

thereof; and 5 
spring means engaging each of the protuberances of 

said first and second switch toppers; 
a housing for accommodating said switch key, said 
housing having four apertures located therein around 
the periphery of said housing, said housing also com- 10 
prising alignment means for positioning said switch 
key within said housing so that each of said protuber- 
ances is located directly above one of said apertures; 
and 

electrical switch means located below each of said aper- 15 
tures so that when an operator selectively pushes on 
the upper surface of either of the first and second 
switch toppers at the location of one of the protuber- 
ances, the electrical switch means located beneath the 
selected protuberance is activated. 20 

2. The four- way switch of claim 1 wherein said sec- 
ond switch topper pivot assembly and said base means 
pivot assembly are pivot snap assemblies. 

3. The four-way switch of claim 1 wherein the align- 
ment means of said housing comprises guide pins lo- 25 
cated on the top surface thereof and said spring means is 

a unitary structure having four arms for engaging the 
four ends of the bottom surfaces of said first and second 
switch toppers and means for engaging said guide pins 
and said base means has holes therein for fitting through 30 
said guide pins. 

4. An apparatus for controlling a cursor in a digital 
system including: 

a display having said cursor thereon the improvement 

comprising; 35 
a keyboard housing having a plurality of keys thereon 

including a cursor switch housing; 
a four-way cursor switch key for being disposed within 
said cursor switch housing, said cursor switch key 
comprising: 40 
a first switch topper having an upper and lower sur- 
face and an opening centrally located therein, said 
first switch topper also haying a first and second 
pivot element positioned underneath said lower 

45 



surface, said first and second pivot elements 
mounted at 90* to one another; 

a second switch topper having an upper and lower 
surface adapted to be positioned in the opening of 
said first switch topper so that the upper surfaces of 
said first and second switch toppers are substan- 
tially flush with one another, said second switch 
topper having a pivot assembly on its lower surface 
adapted to engage said first pivot element in said 
first switch topper to thereby pivotably secure said 
second switch topper to said first switch topper to 
allow movement of said second switch topper 
along a first axis only, and 

base means having a pivot assembly thereon adapted 
to engage said second pivot element on said first 
switch topper to thereby pivotably secure said first 
switch topper to said base to allow movement of 
said first switch topper along a second axis which is 
90° from said first axis; 

protuberances located on the bottom surfaces of said 
first and second switch toppers at the terminal ends 
thereof; and 

spring means engaging each of the protuberances of 
said first and second switch toppers; 

said cursor switch housing having four apertures lo- 
cated therein around the periphery of said housing 
and also comprising alignment means for positioning 
said cursor switch key within said housing so that 
each of said protuberances is located directly above 
one of said apertures; and 

a plurality of switches positioned beneath each of said 
apertures so that when an operator selectively pushes 
on the upper surface of either of said first and second 
switch toppers at one end thereof, the switch located 
beneath the selected end of the switch topper is acti- 
vated to cause movement of the cursor on the display. 

5. An apparatus according to claim 4 wherein said 
second switch topper pivot assembly and said base 
means pivot assembly are pivot snap assemblies. 

6. An apparatus according to claim 4 wherein said 
spring means is a unitary structure having four arms for 
engaging the four ends of the bottom surfaces of said 
first and second switch toppers. 
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